ABSTRACT. The basic problem in this paper is that of detemnining the geometry of an arbitrary multiply connected bounded region in R 3 together with the mixed boundary conditions, from the complete knowledge of the eigenvalues {,}= for the negative Laplacian, using the asymptotic expansion of the spectral function O(t)= ezp(-tA) as t-,O.
INTRODUCTION.
The underlying problem is to deduce the precise shape of a membrane from the complete 3 The problem of determining the geometry of f has been discussed by Pleijel [4] , McKean and Singer [3] , Waechter [5] , Gottlieb [1] , Hsu [2] and Z,yed [6] [7] [8] 11] , using the asymptotic expansion of the spectral function O(t) y] ezp(-t,,) as t--O.
(1. On applying the iteration method (see. [7] , [9] , [11] ) to the integral equation when the distance between and y is small are very similar to those obtained in Section 6 of [11] . Consequently, the local behavior of the kernels ',(y ", ),''_,( ",y ), (6.2) g,(g ",g ), '_,(g" g ), (6.3) when the distance between y and y'is small, follows directly from the local expansions of the functions (6. ). On inserting (7. 2) into (3.6) we arrive at our result (2.1).
